This document gives a brief description of Korean data prepared for the SPMRL 2013 shared task (Seddah et al., 2013) . A total of 27,363 sentences with 350,090 tokens are used for the shared task. All constituent trees are collected from the KAIST Treebank and transformed to the Penn Treebank style. All dependency trees are converted from the transformed constituent trees using heuristics and labeling rules designed specifically for the KAIST Treebank. In addition to the gold-standard morphological analysis provided by the KAIST Treebank, two sets of automatic morphological analysis are provided for the shared task, one is generated by the HanNanum morphological analyzer, and the other is generated by the Sejong morphological analyzer.
Constituent Treebank
All constituent trees are collected from the KAIST Treebank (Choi et al., 1994) . The KAIST Treebank contains about 31K manually annotated constituent trees from 97 different sources (e.g., newspapers, novels, textbooks). After filtering out trees with annotation errors, a total of 27,363 trees with 350,090 tokens are collected. Table 1 shows distributions of the training, development, and evaluation sets used for the shared task.
Train
Develop Evaluate  Trees  23,010  2,066  2,287  Tokens 296,446 25,278 28,366 Table 1 : Distributions of the training, development, and evaluation sets used for the shared task.
Constituent trees in the KAIST Treebank also come with manually inspected morphological analysis based on 'eojeol'. An eojeol contains root-forms of word tokens agglutinated with grammatical affixes (e.g., case particles, ending markers). An eojeol can consist of more than one word token; for instance, a compound noun "bus stop" is often represented as one eojeol in Korean, ! Q € º & Ò ⌦¿ " Å © ú, which can be broken into two word tokens, ! Q€ º (bus) and & Ò ⌦ ¿ " Å © ú (stop). Each eojeol in the KAIST Treebank is separated by white spaces regardless of punctuation. Figure 1 shows morphological analysis for a sentence, "I drank cognac." in Korean.
(Cognac) .
I+tpc cognac+(+Cognac+)+obj drink+past+final+.
Figure 1: Morphological analysis for a sentence, "I drank cognac." in Korean, where each morpheme is separated by a plus sign (+). tpc: topical auxiliary, obj: objective case particle, past: past-tense ending marker, final: final ending marker. There are 3 eojeols in this sentence. The 2nd eojeol, "°Ûz ç ï(Cognac)⌥ ¶", consists of a Korean word for cognac,°Û z ç ï, a parenthetical notation, (Cognac), and an object case particle,⌥ ¶. Each morpheme is separated by a plus sign (+). Figure 2 shows a constituent tree provided by the KAIST Treebank for the same sentence. Some morphemes are not children but agglutinated to their parent phrases. For instance, ◆ (I) is a child of an NP, but the topical auxiliary, ç ✏ H (tpc), is not a child but agglutinated to the NP in the KAIST Treebank (these relations are represented with plus signs in Figure 2 ; see Lee et al. (1997) for more details about the KAIST Treebank bracketing guidelines). Figure 2 . Following the Penn Korean Treebank guidelines (Han et al., 2002) , punctuation is separated as individual tokens and parenthetical notations surrounded by round brackets are grouped into individual phrases with a function tag, PRN. This function tag is useful for the dependency conversion in Section 2 because the parenthetical notation, (Cognac), should be a dependent of the head word,°Ûz ç ï, regardless of its part-of-speech tag or position in the phrase. Tables 2 and 3 show part-of-speech tags and phrase types in the KAIST Treebank (see Kim et al. (2003) for more details about these tags).
Type Description ADJP Adjective phrase ADVP Adverb phrase AUXP Auxiliary verb phrase IP Interjection phrase NP Noun phrase VP Verb phrase S Sentence Table 3 : Phrase types in the KAIST Treebank.
Dependency Treebank
All dependency trees are automatically converted from the constituent trees in Section 1. Unlike English that requires complicated head-finding rules to find the head of each phrase (Choi and Palmer, 2012), Korean is a head final language such that the rightmost constitutent in each phrase becomes the head of the phrase. To make our dependency structure more semantically oriented, the following cases are not considered heads unless they are the only constituents in phrases.
1. A constituent is AUXP or IP.
A constituent has a function tag PRN.
3. A constituent consists of only gramatical affixes (j * , e * , or x * in Table 2 ).
4. A constituent consists of only punctuation (s * in Table 2 ).
Given these heuristics, the constituent tree in Figure 3 can be converted into the dependency tree in Figure 4 . The root of this tree is drink+past+final, which takes I+tpc and cognac+(...)+obj as its subject and object, respectively. Table 4 for details about dependency labels.
Unlike the Stanford dependency where the leftmost conjunct becomes the head of all other conjuncts and conjunctions in a coordination phrase (de Marneffe and Manning, 2008) , the rightmost conjunct becomes the head in our dependency structure, which aligns well with our head final analogy. In Figure 5 , bacteria+obj becomes the heads of a conjunct cell and a conjunction and, and kill+final becomes the head of a conjunct destroy+cc. Constituent trees in the KAIST Treebank do not consist of function tags indicating syntactic or semantic roles, which makes it difficult to generate dependency labels. However, it is possible to generate meaningful labels by using rich morphology in Korean. For instance, case particles in Table 2 give good indications of what syntactic roles eojeols with such particles should take. Given this analogy, dependency labels are generated as in Table 4 .
Automatic morphological analysis
Two sets of automatic morphological analysis are provided for the shared task. One is generated by Table 2 . The other is generated by the Sejong morphological analyzer (t 0 p x+ A + AI ⌫ô Ë Ï ⌧ r$ 3 ⇤l ), which is developed by the Sejong Project. 2 The Sejong morphological analyzer gives a different set of morphemes and POS tags as described in Table 5 .
Besides fine-grained POS tags in Tables 2 and 5 , coarse-grained POS tags are also provided for both constituent and dependency trees (the cpos field in the Penn Treebank format and the 4th column in the CoNLL format). The coarse-grained POS tags are mostly represented by the first characters of the fine-grained POS tags except for SN, NF, SL, SH, NV, which are represented as N, N, F, F, and V. Table 5 : POS tags generated by the Sejong morphological analyzer (CP: case particle, EM: ending marker, DS: derivational suffix, PR: particle, SF SP SS SE SO: different types of punctuation).
